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Application/Control Number: 09/781,786 
Art Unit: 1723 

DETAILED ACTION 



Specification 



, . The disclosure is objected .0 because of the following informalities: 

-Page 8, Line 6 recites "bracketed carding sections 6 and 6', the bracket heating 

sections. . .," should it say bracketed? 

.Page 8, Line 7 recites "Mixer-blender section 4, as shown Figure 1 A," should it say as 

shown in? 

.Page 14, Line 6 recites "In accordance with the novel invention this calculation can be 
made by the formulas express:," this is unclear. 

.Title states "Product and method of forming succesive layers of face-to-face adjacent 
media with calculated pore size," word in bold is misspelled. 

Appropriate correction is required. 

Claim Objections 
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Claims 1, 10, 14. 15. 20 and 27 arc objected to because of the fo.lowing informalittes: 
With respect to claim 1, it recites "A multi-layer filter media comprising a combtnatton 
of a, leas, two successive accent face-to-face thicknessC word in bold is misspelled. 

agent being a selected acrylic binders." if you say a. it should state binder. 
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With respec, ,o claim 14, Line 6 reoes "(40) percent * (6) denier fibers, ten (.0) 
percent three (3) denier fibers and fifty (50) per ce„, comma in bold is missing and percent 

has an extra space. 

With respec, to data 15, it recites "The filter media of Claim 1 , herein said layers 
comprise a coarse thicknesse. . . word in bold is misspelled. 

With respec. to claim 20, it recites "The method of manufacturing filter media of 19, ." 

the word Claim is missing. 

With respec, to claim 27, i, recites "A me*od of manufactunng multMayerd. ..." word 

in bold is misspelled. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 



3 The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

Lbject maS l ch ^ app.icant regards as his invent.on. 

i , o< n o r 1 1 2 second paragraph, as being indefinite for 

4 Claims 23-25 are rejected under 35 U.S.C. 1 12, second pa g F 

distinctly claim the subject matter which applicant regards as 



failing to particularly point out and ■ 
the invention. With respect to claim 23 



it refers to the method of manufacturing of claim 1 7, 
^curing of claim 1 5, however Cairn 15 is no, a claim relating to the method of 
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m anufac, .ins. For the purpo.es of — io„ *e examiner assumed the Cairns 23 and 25 to 
be dependent on a general method of manufacturing data, such as Cairn .9. 

Claim Rejections - 35 USC § 103 

f^TToc 103^ which forms the basis for all 
5. The following is a quotation of 35 U.S.C. 1UJ w wn1 ^ 

obviousness rejections set forth in this Office action: 
(a)Apa t„t b eo^^ 

section 102 of this title, if the differences between th subject matte g ^ ^ ^ tQ & 

manner in which the invention was made. 

6 Cairns 1, 6, and 1! are rejected under 35 U.S.C. .03(a) as being unpatentable over Choi 
(5 968 373) in view of Baravian (4,560,3*5). With respect to Cairn ,, Choi disCoses a mu„, 
lay er filter media comprising a combination of a, ieas, two successive adjacent face-to-face 
^^^^^^^'^"'''"^'^ 

fibersofone.hic.nessbeingcomparativel.fmer man said fibersof s,d otherthicKness (Co, 3, 
Li »es 10,5) and with the fiber sizes and pore sizes of said successive adjacent face,o-face 
«s of ftbersbeing calculated so UtatUieoveraU average pores size of the combtned 

said fibers being carded and/or chopped. 

B aravia„,eacbesfibersbein g cardedandch„pped(Co..l,Li„es,5-20). 1 twouldhave 
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^ obvious ,o one of ordinary skiU in ,he ar, a, the time the invention was made to use carded, 
chopped fibers in Choi, as taugh, by Baravian because i, is we„ known in the a* as the dry 

process (Col. 1, Lines 9-20). 

With respect to claim 6, Choi discloses the muHi-layer filter media of claim 1 as stated 
above, wherein said thicknesses being of separate face-to-face thicknesses (Co.. 2, Lines , 0-20, 
Col. 3, Lines 10-15). 

With respect to ciaim . 1 , Choi discloses the filter media arrangement of claim . as stated 
above, wherein said successive thicknesses extend horizontally, with the upstream thickness of 
said combined successive thicknesses being of higher porostty and higher denier characterises 
than a downstream thickness (Col. 2, Lines 1 1-20). 

7 Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentabte over Choi in view of 
Banian as app.ied to claim, above, and further in view of Ahr (U.S. Statutory .nvention 
Registration HI, 909). As stated above in reference to claim . , Choi in view of Baravian 
discloses a mu„i.. a yer filter media comprising a combination of at .east two successive adjacent 
face-to-face thicknesses of carded, chopped fibers, said carded, chopped fiber sizes of each 
tmckness havtng a combination of fiber sizes so tha, the pore size characterises of one thickness 
differs from mat of an adjacent thickness with said fibers of one thickness being comparatively 
finer than said fibers of said other thickness (Col 3, Lines ,0-15) and with the fiber sizesand 
pore srzes of said successive adjacent face-to-face thicknesses of fibers hetng ca,cu,a,ed so tha, 
rhe overa., average pores size of the combined successive thicknesses ,s smaller than the pore 
siK of the combination of fines, fiber thickness (Co, 3, Lines 60-65), so as to optimize fi.<r,.on 
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being substantially opened and aligned. 

A hr teaches fibers being substantially opened and aligned (Col 16, Lines 60-65). I. 

titefibersofChoirnviewofBaravian opened and ahgned, as taught by Ahr so thatthey ate.ua 

substantially uniform density with a low ievei of nits or knots (Col ,6, Lines 60-65). 

8 Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cho, » vtew 

ofBaravianas applied to Cairn 1 above, and further in view of Badoiato e, al. (4,732,675). 

Wi,respec,,„c,,rn3,Choiinview„fBa«viandisc 1 osesthe m u,.i 1 ayer fll ,er ra e to ofcla, m 

thickness being less than six denier and the other being a, leas, six denier. 

Badolato e, al. teaches the denier of one thickness to be less than six denier (Co,. 2, L.nes 
33-3 5 )a n d ai eo te a,lea S ,sixdenrer(Co L 2,Lines47.49 ) . I .wou,dhavebee„obv i ou S toone 

of ordinary skilUn the ar, a, the time the invention was nrade to p.ace these specific denrer 
measurements inChot in viewofBaravian as, aught by Badolato etal. sincere den,e, 
eha ra c,eristicswo„,dbe,ai,oredfor,he specific fihering application (see Vi.Uers e, a,. 

(5 480,464), Col. 5, Lines 10-16). 

Withrespecttocl.m.ChoiinviewofBarav.andisc.osesthemult.-layerfiUermed.aas 

flb ers with the denier charac,eri S ,rcs„feachbei„ g appr„xima«el y o„e,ofour,six,anda„east 
twenty, respectively. 
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Badolato e, al. teaches a. least three different denier fibers with the denier characteristics 
of each being approximate* one to four, six, and a, .east twenty (Co.. 2, Lines 30-60). I, wouid 
have been obvious to one of ordinary skill in the art a, the time the invention was made to place 
these specific denier measurements in Choi in view of Baravian, as taught by Badolato e, a. since 
the denier characteristics would be tailored for ute specific filtering application (see Villiers e, al. 
(5,480,464), Col. 5, Lines 10-16). 

9 Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Choi in view of 
Baravian as applied to claim . above, and further in view of Villiers e, al. ,5,480,464). Choi in 
view of Baravian discloses a multi-layer filter media as discussed above in claim 1 . Choi in view 
of Baravian does no, disclose said combined thicknesses of filter media being integral. 

Villiers et al. teaches combined thicknesses of filter media being integral (Col. 5, Lines 
35-55). It would have been obvious to one of ordinary skill in the art a, the time the invention 
was made for the thicknesses of filter media of Choi in view of Baravian to be integral, as taught 
by Villiers et al. for increased rigidity and stability of the media (Col. 5, Lines 45-50). 
,0. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Choi in view 
of Baravian as applied to claim 6 above, and further in view of Villiers et al. With respect to 
claim 7, Choi in view of Baravian discloses a multi-layer filter media as discussed in claim 6 
above. Choi in view of Baravian does no. disclose said face-to-face layers of filter media 
including layer bonding between said faces. 

Villiers e, al. teaches face-to-layers of filter media including layer bonding means 
between said faces (Co.. 5, Lines 40-50). .« would have been obvious to one of ordinary ski,, in 
the art a. the time the invention was made to indude ,ayer bonding means in the fi.ter media of 
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Choi in view of Baravian, as taught by Villi- e, al. for increased rigid,* and stabihty of .he 

media (Col. 5, Lines 45-50). 

With respect to claim 8, Choi in view of Baravian discloses a multi-layer filter med.a as 
discussed in claim 7 above. Choi in view of Baravian does no, disclose said carded, chopped 
fibers having low mel, characteristics with said layer bonding means comprising a thermal 

binding. 

Villiers e, a!, teaches said fibers having low melt characteristics with said layer bonding 
means comprising a thermal binding (Co,. 5, Lines ,0-55). ,« would have been obvious to one of 
ordinary skill in the art a. the time the invention was made to inCude ,ow me,, character,* 

rigidity and stability of the media (Co,. 5, Lines 45-50). 

, , . Clamts 9-10 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Choi in view 
of Baravian and ViUiers et a,, as applied to claims 6-7 above, and furmer in view of Rotter 
(5,425,672). With respect to claim 9, Choi in view of Baravian and Vtllicrs et al. disclose the 
fflter media of claim 7 as discussed above being of separate face-to-faee thicknesses and 

u , .»„ M id faces Choi in view of Baravian and Villiers et a,, 
including layer bonding means between said faces, utoi in 

does no, disclose said layer bonding means comprising a chemical binding agent. 

Rotter teaches said layer bonding means comprising a chemical binding agent. (Col. 6, 
Lines ,.,0). ,, would have been obvious to one of ordinary skill in the art a, the time the 

al., as taught by Rotter for forming a relatively rigid mat (Col. 6, Line 9). 
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With .spec, to claim .0, Choi in view of Baravian and Villiers e, a., disclose the f,Uer 
— rf ^9-d— ^^-^•-^- ta, - , " ,4l-, * , 

disclose said chemical binding agent being a selected acrylic binder. 

Rott er teaches said chemical binding agent being a se.ected acrvHc bmder (Col. 6, L.nes 
, 10)Itw o U ldhavebee„obvio»stoo»eo f ordinar yS Ki. 1 in t heartat,he t , ra e,he i „ve„„on.as 

for forming a relatively rigid mat (Col. 6, Line 9). 

12 ciai m ,2isre j ec,ed U nder35U.S.C. 1 0,(a)asbeingu„pa,en,ab,eove r Ch„iinvie W o f 
Baravian.ChoiinviewofBaraviandisciosesthcmtermeaiaofcl.mlasdiscnssedabove. 

, f M 2 V _ A. where M is the mean flow pore size and L is the 
Choi also discloses ^—j - ^ • 

j- <r~\ (, Tines 20-65"). Choi in view of 
corresponding thickness, for a triple layer medrum (Col. 6, Lmes ) 

1 _ , fyJ-1 It would have been obvious to one of 

Baravian does not disclose — - -^Z. M . J 1 

tothe to,a,vo,™eo ( «he m edia, e ,m,hee qU a,iono fC hoi,andso,ve,,h U syie,ding,heabove 

^.a*-.^^— <P-- 4U - eM5)l ' ,b,, * ta,,,,to 

average pore size for "n" layered media. 

13 Claim 13isre i ec,ed U nder35U,.C.103(a)asbeing Un pate»,ablcoverChoiinv 1 e W of 
Pore Distribution Of Multi-Layered Nonwovens" by Choi, hereafter referred ,0 as Choi, Cho, 
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^^^^^^^^^^ 

Barav.an does no, disclose the a,r frazter pe™eab„ity elation as adapted to V layered medta: 

V i=l V < 

th epo re vo l u ffi e t o t he,o B ,vo 1 u me o fteme d i a,s,»o» 1 d y ie Ut heo 1 a, m e d e q ua«o„M,w„ Ul d 
te ve been obvious ,„ one of ordinary skill in the ar, to use the conation in Choi in view of 

multi-layered nonwoven filter medium (P. 62, 1« paragraph). 

, 4 Claims 14-!7 rejected under 35 U.S.C. 103(a) as being unpatentable over Choi in v,ew of 
Baravia n asapp 1 ied,oclaim,ah„ve,andfu n heri„vie W „fV,,lierseta,.W.threspec, t oc laim 

14 Choi in view of Baravian discloses the filter media of claim . as discussed above. Chot ,n 
view of Baravian does not disclose said thicknesses comprising a coarse thickness and an 

denier fibers, and 40 percent 6 denier low me,t fibers and the mtermediare thickness 

and 50 percent 4 denier fibers. 

VMiers e« al. teaches a multi layer filter media comprised of a comhmation of,ow me,, 
ana regular fibers of approximately 1-2 inches in lengux Vill.ers et a,, does no, ,each the 

perce„,ages of the components and fibres . . . wil, determine the performance of the efficient 
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layeI and will be se.ec.ed bearing .he desired characteristics in mind." Since no particuiar reason 
for these specific percent is claimed, i, is undcrs.ood tha, they are for a specific performance 

as stated by Villiers et al. 

Withrespec, to ciaim .5, Choi in view of Baravian disc.oses the fi..er media of claim 1 
as discussed above. Choi in view of Baravian does no, disciose said .ayers comprising a coarse 
ml ckness and a fine thickness of fibers all approxima.e.y one ha,f .0 two inches in length with 
te coarse mrckness advantageously comprised approximately of 30 percent 15 denier fibers, 30 
percent 6 denier fibers, and 40 percent 6 denier low mel, fibers; and, .he fine thickness 
advantageously comprised of 40 percent 3 denier fibers, 10 percent 1 denier fibers, and 50 

percent 2 denier low melt fibers. 

Villiers e. al. teaches a multi layer filter media comprised of a combination of low mel. 
and regular fibers of appr„xima.cly 1/2-2 inches in .eng,h. VU.iers e, al. does no, .each the 
specific percentages of denier fibers. In Column 5, Lines ,0-16, ViUiers et a, states "The relative 
percentages of the components and fibres . . . wil. determine the performance of the efficient 
lay er and wil. be selected bearing the desired characteristics in mind." Since no particular reason 
for these specific pe.cen.ges is claimed, i, is understood that they are for a specific performance 

as stated by Villiers et al. 

With respect to claim 16, Choi in view of Baravian discloses the filter media of claim 1 
as discussed above. Choi in view of Baravian does no, disclose said thicknesses comprising a 
coarse .hickness, an intermediate thickness and afine thickness a„ of approximately one half to 
two inches in length wi,h .he coarse thickness advantageously approximate., comprised 30 
percent ,5 denier fibers, 30 percen, 6 denier fibers, and 40 percent 6 denier low melt fibers; the 
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intermediate thickness advantageous* comprised approximate* of 40 percent 6 denier fibers, .0 
percent 3 denier fibers, and 50 percent 4 denier low melt fibers; and, the fine thickness 
advantageously comprised approximately of 40 percent 3 denier fibers, 10 percent 1 denier 
fibers, and 50 percent 2 denier low melt fibers. 

Villiers e. al. teaches a multi layer filter media comprised of a combination of low melt 
and regular fibers of approximately 1/2-2 inches in length. Villiers e, al. does no. teach the 
specific percentages of denie, fiber, In Column 5, Lines 10-.6, Villiers e, a. sta.es "The relative 
percentages of the component and fibres ... will determine the performance of the efficient 
layer and will be se.ected bearing the desired characteristics in mind." Since no particular reason 
for these specific percentages is c.aimed, i. is understood tha, they are for a specific performance 

as stated by Villiers et al. 

With respect to claim 17, Choi in view of Baravian discloses the filter media of claim 1 
as discussed above. Choi in view of Baravian does no. disclose said thicknesses comprising an 
intermediate thickness and a fine thickness of fibers al, of approximately one half to .ow inches 
in lengm with .he intermediate .hickness advantageously comprised of approximately of 40 
percent 6 denier fibers, 10 percent 3 denier fibers, and 50 percent 4 denier low melt fibers; and, 
,he fine .hickness advan.ageously comprised approxima.ely of 40 percen. 3 denier fibers, 10 
percent 1 denier fibers, and 50 percent 4 denier low melt fibers. 

Villiers et al. teaches a multi layer filter media comprised of a combination of low melt 
and regular fibers of approximately 1/2-2 inches in lengm. Villiers et al. does no. .each .he 
specific pe.cen.ages of denier fibers. In Column 5, Lines .0-16, Villiers e. a! „es "The rela.ive 
percenlages of .he components and fibres . . . will determine the performance of the efficient 
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lay e, and will be selected bearing *e desired characteristics in mind." Since no particular reason 
for these specific percentages is claimed, it is understood that they are for a specific performance 
as stated by Villiers et al. 

15. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Choi in view of 
Baravian, Ahr, Badolato, Villiers et a,., and ChoiZ Choi in v,ew of Baravian and Ahr discloses 
a multi-thickness filter media comprising a, least three different fiber sizes in success.ve 
horizontally extending adjacent face-.o-face independent thicknesses of carded, chopped fibers 
(Bamvian, Col. 1, Lines 15-20), said carded, chopped fibers of each independent thickness 
having acombination of fibers and pore size characteristics (Choi, Col. 3, Lines ,0-15) with the 
carded, chopped fibers of each independent thickness being substantially opened and aligned 
(Ahr, Col. 16, Lines 60-65), with pore sizes decreasing from the finer downstream lower denier 
thickness toward the coarser upstream higher denier thickness (Choi, Co.. 2, Lines 1 1-20), the 
carded fibers in said thicknesses being calculated so that the overa.1 average pore size of the 
combined adjacent successive thicknesses is smaller than the pore size of sa.d mdependen, fines, 
fiber thickness (Choi, Col. 3, Lines 60-65) by the formula expressed: 

fJ-Vhoi Col. 6, Lines 20-65). Choi in view ofBaravian and Ahr does not 

disclose the fiber size characteristics from downstream toward upstream thicknesses being 
approximately one to four, six, and a. least twenty denies from downstream finer denier 
.hickness toward said upstream coarser thicknesses; said adjacent face-to-face thtcknesses being 

bonded by a selected acrylic binder, and the formula: - = e,e nl ^ ) • 

Badolato et al. teaches at least three different denier fibers with the denier characteristics 



f 

M 
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of each being approximately one to four, six, and at least twenty (Col. 2, Lines 30-60). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to place 
these specific denier measurements in Choi in view of Baravian and Ahr, as taught by Badolato 
et al since the denier characteristics would be tailored for the specific filtering application (see 
Villiers et al. (Col. 5, Lines 10-16). Rotter teaches said chemical binding agent being a selected 
acrylic binder (Col. 6, Lines 7-10). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to use an acrylic binder in Choi in view of Baravian and Ahr, 
as taught by Rotter for forming a relatively rigid mat (Col. 6, Line 9). 

" 1 

Choi2 teaches the following equation: v = (V — ) , which with the addition of the ratio of 

the pore volume to the total volume of the media, s, would yield the claimed equation. It would 
have been obvious to one of ordinary skill in the art to use the equation in Choi in view of 
Baravian and Ahr, as taught by Choi2, to predict the air permeability and the pore distribution of 
the multi-layered nonwoven filter medium (Choi2, P. 62, 1 st paragraph). 

16. Claims 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Anthony et 
al. (5,805,452) in view of Choi. With respect to claim 19, Anthony et al. discloses a method of 
manufacturing comprising: collecting a first independent measured thickness weight of chopped 
fibers in a mixer-blender zone (2110); collecting at least a second independent measured 
thickness weight of chopped fibers in a mixer-blender zone to be successively joined in 
overlying face-to-face thicknesses relation with said first measured thickness weight of chopped 
fibers; passing said first and second measured thicknesses weights to a carding zone (2124) to 
open and align said chopped fibers in each said successively joined filter media thicknesses 
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having face-to-face relationship to maximize particulate dirt holding capacity (Col 48, Lines 5- 
20). Anthony et al. does not disclose said measured thicknesses being of selected denier and 
pore size different from each other and one being finer than other, nor said thicknesses being 
calculated so that the overall average pore size of the combined successive face-to-face 
thicknesses is smaller than the pore size of the independent finest filter thicknesses. 

Choi teaches a multi-layer filter media comprising a combination of at least two 
successive adjacent face-to-face thicknesses of fibers, said fiber sizes of each thickness having a 
combination of fiber sizes so that the pore size characteristics of one thickness differs from that 
of an adjacent thickness with said fibers of one thickness being comparatively finer than said 
fibers of said other thickness (Col 3, Lines 10-15) and with the fiber sizes and pore sizes of said 
successive adjacent face-to-face thicknesses of fibers being calculated so that the overall average 
pores size of the combined successive thicknesses is smaller than the pore size of the 
combination of finest fiber thickness (Col 3, Lines 60-65), so as to optimize filtration 
performance efficiency. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to produce the filter media of Choi, as taught by Anthony et al. since the 
process can be used to process other types of materials (Col. 61, Lines 4-6). 

With respect to claim 20, Anthony et al. discloses the method as discussed above in claim 
19. Anthony et al. does not disclose the method wherein said face-to-face filter media 
thicknesses are selected in said mixer-blender zone to have decreasing denier and decreasing 
pore size when positioned in an upstream to downstream line of flow during filtering operation. 
Choi teaches the filter media arrangement , wherein said successive thicknesses extend 
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horizontally, with the upstream thickness of said combined successive thicknesses being of 
higher porosity and higher denier characteristics than a downstream thickness. (Col. 2, Lines 11- 
20). It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to produce the filter media of Choi, as taught by Anthony et al. since the process can be 
used to process other types of materials (Col. 61, Lines 4-6). 

17. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anthony et al. in 
view of Choi as applied to claim 19 above, and further in view of Villiers et al. Anthony et al. in 
view of Choi as applied to claim 19 above disclose a method of manufacturing filter media 
comprising: collecting a first independent measured thickness weight of chopped fibers in a 
mixer-blender zone, said first independent measured thickness weight of chopped fibers being of 
selected denier and pore size; collecting at least a second independent measured thickness weight 
of chopped fibers in a mixer-blender zone to be successively joined in overlying face-to-face 
thicknesses relation with said first measured thickness weight of chopped fibers, said second 
measured thickness weight of chopped fibers being of selected denier and pore size different 
from said denier and pore sizes of said first measured thickness weight of chopped fibers with 
said fibers of one independent thickness being finer than said fibers of said other independent 
thicknesses; passing said first and second measured thickness weights to a carding zone to open 
and align said chopped fibers in each said successively joined filter media thicknesses having 
face-to-face relationship to maximize particulate dirt holding capacity and to increase efficiency 
with the thicknesses being calculated so that the overall pore size of the combined successive 
face-to-face thicknesses is smaller than the pore size of the independent finest filter thickness. 
Anthony et al. in view of Choi does not disclose said face-to-face filter media thicknesses each 
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carded separately in said carding zone in successive steps and positioned in overlying face-to- 
face bonded relationship. 

Villiers et al. teaches face-to-face filter media thicknesses each carded separately in said 
carding zone in successive steps and positioned in overlying face-to-face bonded relationship 
(Col. 5, Lines 23-35). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to card the thicknesses of Anthony et al. in view of Choi separately, as 
taught by Villiers et al. since this is simply a design choice. 

18. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anthony et al. in 
view of Choi as applied to claim 19 above, and further in view of Rotter (5,425,672). Anthony et 
al. in view of Choi as applied to claim 19 above disclose a method of manufacturing filter media 
as described above. Anthony et al. in view of Choi does not disclose said filter media 
thicknesses being bonded to each other by a selected bonding spray. 

Rotter teaches filter media thicknesses being bonded to each other by a selected bonding 
spray (Col. 6, Lines 1-10). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to spray the thicknesses of Anthony et al. in view of Choi with a 
selected bonding spray, as taught by Rotter so that they would be bound into a relatively rigid 
mat for use as a filter media. (Col. 6, Lines 1-15). 

19. Claims 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Anthony et 
al. in view of Choi as applied to claiml9 above, and further in view of Villiers et al. With 
respect to claim 23, Anthony et al. in view of Choi as applied to claim 19 above, disclose a 
method of manufacturing the filter media as discussed above. Anthony et al. in view of Choi 
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does not disclose one of said filter media thicknesses is of low melt fibers, said filter media 
thicknesses being bonded to each other by heating. 

Villiers et al. teaches a filter media thickness of low melt fibers, where the thicknesses 
being bonded to each other by heating (Col. 5, Lines 10-65). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to bind the thicknesses of Anthony 
et al. in view of Choi with heat, as taught by Villiers et al. for providing improved rigidity and 

stability (Col. 5, 45-50). 

With respect to claim 24, Anthony et al. in view of Choi as applied to claim 19 above, 
disclose a method of manufacturing the filter media as discussed above. Anthony et al. in view 
of Choi, in further view of Villiers et al. also discloses at least one of said filter media 
thicknesses is of low melt fibers, said filter media thicknesses being bonded to each other by 
heating. Anthony et al. in view of Choi does not disclose said low melt fiber melting being in 
the approximate range of two hundred to four hundred degrees Fahrenheit. 

Villers et al. teaches a low melt fiber melting being in the approximate range of two 
hundred to four hundred degrees Fahrenheit (Col. 5, Lines 1 5-20). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have low melt fibers with 
a melting temperature range of 200-400°F in Anthony et al. in view of Choi, as taught by Villiers 
et al. since this is simply a design choice. 

20. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anthony et al. in 
view of Choi, and Choi2. Anthony et al. discloses the method as stated above in claim 19. Again 
as stated in the 35 U.S.C. 112 rejections, it is unclear which claim 25 is dependent from, it will 
be assumed to be dependent on a method claim, i.e. claim 19. Anthony et al. does not disclose 
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said calculation of face filter media thicknesses being expressed by the formulas: 
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= — 2 — where M is the mean flow pore size and L is the 



corresponding thickness, for a triple layer medium (Col. 6, Lines 20-65). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include the ratio 
of the pore volume to the total volume of the media, e, in the equation of Choi, and solve, thus 
yielding the above equation to design the multi-layer filter media (Col. 6, Lines 64-65) by the 
prediction of the average pore size for "n" layered media. 

" 1 

Choi2 teaches the following equation: v = (Y — ) , which with the addition of the ratio of 

the pore volume to the total volume of the media, e, would yield the claimed equation. It would 
have been obvious to one of ordinary skill in the art to use the equation in Choi, as taught by 
Choi2, to predict the air permeability and the pore distribution of the multi-layered nonwoven 
filter medium (Choi2, P. 62, 1 st paragraph). 

21 . Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anthony et al. in 
view of Choi as applied to claim 19 above, and further in view of "Prediction Of Air 
Permeability And Pore Distribution Of Multi-Layered Nonwovens" by Choi, hereafter referred 
to as Choi2. Anthony et al. in view of Choi as applied to claim 19 above disclose a method of 
manufacturing filter media as discussed above. Anthony et al. in view of Choi do not disclose 
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said calculations including an air frazier permeability calculation expressed by the formula: 



the pore volume to the total volume of the media, s, would yield the claimed equation. It would 
have been obvious to one of ordinary skill in the art to use the equation in Anthony et al. in view 
of Choi, as taught by Choi2, to predict the air permeability and the pore distribution of the multi- 
layered nonwoven filter medium (Choi2, P. 62, l sl paragraph). 

22. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anthony et al. in 
view of Choi, Villiers et al., and Choi2. Anthony et al. in view of Choi disclose a method of 
manufacturing multi-layered filter media comprising: collecting in a mixer-blender zone 
(Anthony et al, 21 10) at least a first and second layer of chopped fibers in separate independent 
thickness layers, each layer of filter media being of measured weight with said fibers of one 
independent layer being finer than said fibers of said other independent layer fibers; passing each 
layer through a carding zone (Anthony et al., 2124) for each to open and align the fibers of each 
layer; said carded fibers in said bonded layers being calculated so that the overall average pore 
size of the combined adjacent successive layers is smaller than the pore size of said independent 
finest fiber thickness layer (Choi, Col. 3, Lines 60-65) calculated by the formula expressed: 



Villiers et al. teaches face-to-face filter media thicknesses each carded separately in said 



Choi2 teaches the following equation: v = (^— ) , which with the addition of the ratio of 



— = € f e M ...e J Y — (Choi, Col. 6, Lines 20-65). 



Application/Control Number: 09/78 1,786 Page 2 1 

Art Unit: 1723 

carding zone in successive steps and positioned in overlying face-to-face bonded relationship 
(Col. 5, Lines 23-35). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to card the thicknesses of Anthony et al. in view of Choi separately, as 
taught by Villiers et al. since this is simply a design choice. Villiers et al. teaches a filter media 
thickness of low melt fibers, where the thicknesses being bonded to each other by heating (Col. 
5, Lines 10-65). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to bind the thicknesses of Anthony et al. in view of Choi with heat, as taught 
by Villiers et al. for providing improved rigidity and stability (Col. 5, 45-50). 

» 1 

Choi2 teaches the following equation: v = (Y— ) , which with the addition of the ratio of 

the pore volume to the total volume of the media, e, would yield the claimed equation. It would 
have been obvious to one of ordinary skill in the art to use the equation in Anthony et al in view 
of Choi, as taught by Choi2, to predict the air permeability and the pore distribution of the multi- 
layered nonwoven filter medium (Choi2, P. 62, 1 st paragraph). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth Revis whose telephone number is 703-305-3437. The 
examiner can normally be reached on M-F 7:00am - 3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wanda L. Walker can be reached on 703-308-0457. The fax phone numbers for the 
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organization where this application or proceeding is assigned are 703-872-93 10 for regular 
communications and 703-872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661 . 
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